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SCOPS 


This  specification  establishes  the  performance,  design, 
development,  and  testing  requirements  for  the  Dyna-Soar 
Test  Instrumentation  Subsysten  (TIS). 

TAB  SYSTEM 

The  main  section  of  this  specification  describes  general 
requirements  which  are  applicable  to  all  components  of 
the  Tost  Instrumentation  Subsystem  (including  all  secondary 
subsystems).  This  specification  is  further  arranged  to 
inter-relate  the  secondary  subsystems  of  the  TIS  and  to 
describe  additional  requirements  pertinent  to  each  such 
subsystem.  Separate  TAB  designations  are  assigned  to  the 
secondary  subsysten  as  follows: 

TAB  A:  Glider  Instrumentation  Subsystem 

TAB  B:  Booster  Instrumentation  Subsystem 

TAB  C:  B-52  Carrier  Instrumentation  Subsystem 

TAB  D:  Ground  Data  Recovery  Subsystem 

TAB  E:  Data  Processing  Subsystem 

TAB  F:  Ground  Check-Out  and  Support  Subsystem 


J 
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2.0  APPLICABLE  DOCUM^.'TS 

The  following  Goverr.rr.-’nt  docu~?nts  and  other  publications 
constitute  a  part  of  this  specification  to  the  extent  defined 
herein.  Where  conflicting  requirements  exist,  the  require- 
cents  of  this  specification  shall  govern. 


2.1  GOVEL'ttSNT  DOCUMENTS 

AT  Bulletin  67B 

MIL-STD-143 

IBIS  Document  104-60 
HIL-D-70327 

MH-E-4158B 

MIL-E-8189B 

ASNR  6l-l 

HIL-I-26600 

KIL-H-26512 

HIL-STD-130A 

ASD  Technical  Report 
61-381 


Current  List  of  Strategic  and 
Critical  Materials 

Specifications  and  Standards,  Order 
of  Precedence  for  the  Selection  of, 
Dated  13  June  i960 

-  IRIG  Standard  Tice  Formats 

Drawings,  Engineering  and 
Associated  Lists 

Electronic  Equipment,  Ground, 
General  Requirements  for 

Electronic  Equipment,  Guided 
Kissiles,  General  Specification  for 

Human  Factors  Data  for  Fanned 
Aircraft  Weapon  Systems 

Interference  Control  Requirements, 
Aeronautical  Equipment 

Maintainability  Requirements  for 
Weapon,  Support,  and  Command  and 
Control  Systems  and  Equipment 

Identification  Marking  of  U.S. 
Military  Property 


Guide  to  Design  of  Mechanical 
Equipment  for  Maintainability, 
Dated  11  August  1961 
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NON-GO VERN KENT  DOCUMENTS 
D2-7342 


D2-7391 


D2-7417-1 


D2-7431 


D2-80396 


Dvg  Ro.  25-80231 


Dvg  No.  25-80670 


D2-80108 


Dyna-Soar  Master  Data  Measurement 
Ust 

Specification,  Characteristics  of 
Glider  Electric  Power  and  General 
Requirements  for  Load  Equipment 

Specification  for  Dyna-Soar 
Communications  and  Tracking 
Subsystem 

Electronic  Packaging  Requirements, 
Contract  Procured  Flight  Equipment 

General  Requirements  for  Dyna-Soar 
Source  Control  Drawings  and  Procure¬ 
ment  Specifications 

Test  Instrumentation  Subsystem, 
Airborne,  Envelope  of 

Signal  Conditioning  -  Test  Instrumen¬ 
tation  Subsystem;  Envelope  of 

Test  Instrumentation  Transducers 
Installation  Handbook 


UM07I  IMO  (.<•  IAC  IM4-H1) 


S’-  22-62. 


aOJESA/G 


d;:-7£68 


I 


3.0 

\ 

PERFORMANCE:  AND  DF3IGN  RZCUIRFyENTS 

3.1 

SUBSYSTEM  DESCRIPTION 

The  function  of  the  Tent  Instrumentation  Subsystem  (TIS)  la 
to  acquire  test  data  concerning  the  operation  of  the  various 
glider  subsystena,  the  performance  of  the  air  vehicle,  and 
the  condition  of  the  pilot  during  the  Air  Launch  and  Ground 

Launch  phases  of  the  Dyna-Soar  Test  Program.  The  TIS  consists 
of  the  following  five  major  subsystems  which  are  treated  in 
detail  in  the  TAB  sections  of  this  specification* 

3.1.1 

Glider  Instrumentation  Subsystem 

The  Glider  Instrumentation  Subsystem  consists  of  equipment  to 
6ense,  process,  ctore,  and  transmit  test  data  and  pilot  voice* 
frequency  Modulation  (FM)  and  Pulse  Code  Modulation  (P CM) 
techniques  will  be  employed  to  gather  the  continuous  data 
and  sampled  data,  respectively.  All  collected  data  will  be 
recorded  on  board  as  the  primary  means  of  data  acquisition* 

The  PCM  data  and  selected  FM  data  will  be  routed  to  the 
Communications  and  Tracking  Subsystem  (CT^)  for  transmittal 
to  the  Ground  Data  Recovery  Subsystem.  The  CTS  requirements 
are  specified  in  Boeing  Document  D2- 7417-1. 

Vide-Band  and  Narrow-Band  telemetered  data  will  be  available 
during  specific  periods  of  flight.  Band-switching  will  be 
accomplished  in  accordance  with  the  Data  Acquisition  requirements 
of  Paragraph  3*2.3* 

3.1.2 

Ground  Data  Recovery  Subsystem 

The  Ground  Data  Recovery  Subsystem  utilizes  the  ground  elements 
of  the  Communications  and  Tracking  Subsystem  to  receive  the 
glider  telemetered  data.  The  C|T3  will  down-convert  the  glider 
signal  to  a  frequency  suitable  for  input  into  a  standard  VHF 
telemetry  receiver  (215-260  Me  range)  or,  if  required,  into 
the  Predetection  Recording  System.  The  post-detected  output 
of  the  Predetection  Recording  system  or  VKF  receiver  is 
delivered  to  the  PCM  and  FM  elements  of  the  Ground  Data  Recovery 
Subsystem,  which  are  capable  of  converting  their  respective 
signals  into  time-correlated  outputs  suitable  for  display  and 
recording. 

3.1.3 

Data  Processing  Subsystem 

The  Data  Processing  Subsystem  utilizes  the  elements  of  Paragraph 
3*1.2  and  Computer  Input  Preparation  Equipment  to  process  the 
telemetered  and  recorded  data  into  quick-look  and  final  format. 

The  PCM  data  and  digital  Inertial  Guidance  data  will  be  pre¬ 
pared  for  input  into  a  general  purpose  digital  computer.  The 

FM  data  will  be  converted  to  a  fora  suitable  for  recording  on 
standard  IRIG,  14  track,  magnetic  tape. 
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3.1.4 


3.1.5 


3.2 


3.2.1 


3.2.2 


3.2.3 


B-52  Carrier  titioc  Subsystem 

Real-time  displays  of  the  pitch,  roll  and  yaw  moments  of  the 
glider/rylcn  attach  rcir.ts  and  of  the  glider  position  and 
attitude  during  pre-lnur.ch  and  launch  will  be  available  at 
the  B-52  Test  Engineer*  «  Station  during  the  Air  Launch  Test 
Program.  Specific  performance  requirements  have  been  deleted 
from  this  specification  and  are  now  a  part  of  the  2-52  Modifi¬ 
cation  Prog ran. 

Ground  Check-Cut  ar.d  Sunrort  Subsysten 

An  In-Plant  and  Cut-Plant  test  and  calibration  program  is 
required  to  provide  the  Test  Instrumentation  Subsystem  with 
the  highest  degree  of  accuracy  and  reliability  consistent 
with  the  design  mission  of  Dvna-Soar.  The  major  components 
of  the  subsysten  will  be  located  at  Seattle,  AFFTC,  and  ARITC. 
The  PCM  test  data  will  be  programmed  for  computer  processing. 

GENERAL  PERFORMANCE  SEQUIRSSiTS 

PCM  System  Accuracy 

The  accuracy  shall  bo  such  as  to  satisfy  the  end-to-end  channel 
accuracy  requirements  as  specified  in  Document  D2-7342, 

"Master  Data  Measurements  List."  To  minimize  the  Transducer 
and  Signal  Conditioner  development  effort  there  shall  be  no 
more  than  4.5#  probability  of  amplitude  errors,  as  measured 
from  the  input  to  the  airborne  PCM  Conversion  Set  to  the  final 
data  form,  exceeding  0.6#  of  full  scale,  and  0.1#  probability 
of  errors  exceeding  l.C#  of  full  scale.  These  accuracy  re¬ 
quirements  are  based  on  random  ten-minute  operating  periods. 

FI-1  Systen  Accuracy 

Using  the  same  criteria  as  for  the  PCM  system,  there  shall  be 
no  more  than  1.0/ Z  probability  of  exceeding  amplitude  errors  1 
of  -14.5#  at  B  ■  1,  at  B  ■  2,  and  -2, 0#  at  B  e  5*  Also, 

there  shall  be  no  core  than  0.1#  probability  of  exceeding 
*18.5#  at  B  «  1,  *7.4#  at  B  -  2,  and  *2.6#  at  B  -  5. 

(B  ■  Deviation  Ratio). 

Data  Acquistion  j 

The  A/B  Data  Tape  Recorder  is  the  primary  means  of  data  acquisi¬ 
tion.  As  such,  it  shall  be  capable  of  storing  of  the 
collected  data  for  any  glider  configuration  an  specified  by 
D2-7342.  Telemetry  requirements  are  established  in  accordance 
with  the  following  criteria  i 

a)  PCM  data.  Inertial  Guidance  data,  and  air-to-ground 
communications  through  the  flight. 

b)  Flutter  data,  as  defined  by  D2- 7342,  plus  PCM,  Voice  It  IG, 
up  to  Kach  10.  Vehicle  velocity  at  which  information 
bandwidth  switching  will  occur  has  not  yet  been  determined. 
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5.2.4 


Reliability 


The  Test  Instrumentation  Subsystem  shall  have  a  reliability 
commensurate  with  the  required  reliability  for  the  design 
mission  of  the  Dyna-Soar  Program.  The  reliability  for  each 
major  subsystem  is  specified  in  tae  applicable  TAB  Section. 

5*2.5  Environment 

The  environmental  requirements  are  specified  in  each  of  the 
applicable  TAB  Sections. 

5.2.6  Life 

The  airborne  equipment  shall  be  designed  for  a  minimum  use 
period,  by  Eceing,  of  400  hours  without  "major  repair",  as 
defined  in  Paragraph  5*4.  ■ 

5.5  GENERAL  DESIGN  REQUIREMENTS 

5*5.1  Electric  Power 

The  power  requirements  are  specified  in  each  of  the  applicable 
TAB  Sections. 

3*5*2  Electronic  Equipment  Installation 

Equipment  installation  requirements  are  specified  in  each  of 
the  applicable  TAB  Sections. 

3*5*5  Self-Test  Carabilitiea 

In  order  to  achieve  the  accuracy  specified  in  Paragraph  5*2.1, 
the  airborne  portion  of  the  PCM  System  shall  be  provided  with 
an  in-flight  error-detection  system.  These  detected  errors 
will  be  used  as  references  by  data1  processing  for  data 
correction  purposes.  Specific  channels  are  included  in  D2-7342, 

3*3*4  Standardization 

#  i  • 

The  equipment  shall  be  designed,  to  achieve  the  highest  degree 
of  standardization  possible  without  restricting  design  develop¬ 
ment.  Fabrication  practices,  materials,  processes,  finishes, 
and  parts  shall  comply  with  ANA  Bulletin  143d  which  selects 
standards  in  the  following  order  of  precedence;  MIL,  AN,  NAS, 
Commercial,  and  VCS. 

( 
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3.3.5 


3.3.6 


3.3.8 


3.3.9 


3.3.10 


Interchangeability 

All  replaceable  parts  or  assemblies  having  the  sane  part  number 
shall  be  directly  and  completely  inter-changeable  with  each 
other  with  respect  to  installation  and  performance.  Replace¬ 
ment  of  interchangeable  parts  will  not  require  the  replacement 
or  mechanical  realignment  of  adjacent  assemblies.  Changes  in 
part  numbers  shall  be  governed  by  the  drawing  requirements  of 
HIL-D-70327.  Interchangeability  requirements  are  not  applicable 
to  detail  parts  of  permanent  assemblies!  such  as  welded 
assemblies  or  matched  detailed  parts. 

Human  Factors 


The  Test  Instrumentation  Subsystem  shall  be  designed  in  confor¬ 
mance  with  the  principles  of  human  factors  engineering  as  out¬ 
lined  in  the  technical  documents  which  form  a  part  of  Specifi¬ 
cation  ASNR  6l-l.  The  objective  shall  be  to  achieve  an  optimum 
balance  between  human  operator  performance  capabilities  and 
subsystem  performance.  The  human  engineering  effort  shall  not 
be  limited  to  individual  system  operation,  but  shall  include 
an  over-all  integration  based  on  operator  analysis,  time-line 
and  time-motion  studies,  mission  profiles,  and  evaluation  of 
man-machine  functions.' 

Maintainability 

The  TIS  shall  be  designed  in  accordance  with  the  requirements 
of  HIL-M-26512A.  .  Where  practical,  criteria  of 

ASD  Technical  Report  61-3&1  shall  apply. 

Safety 

The  TIS  shall  be  designed  to  maintain  high  standards  of  safety. 
In  particular,  any  equipment  installed  in  the  glider  pilot's 
compartment  shall  not  contaminate  the  compartment  atmosphere 
and  shall  be  explosion-proof.  - 

Radio  Interference  Suppression 


The  equipment  shall  deet  the  requirements  of  MIL- 1-26600. 
Product  Identification 


The  equipment  shall  be  marked  identification  in  accordance 
with  HIL-STD-130A. 

3.3.11  Critical  Materials  ! 

The  use  of  critical  materials,  as  contained  in  AT  Bulletin  67B, 
shall  be  avoided. 


3.3.12 


Ground  Support  and  Chock-out  Equipment 

The  requirements  for  these  items  are  specified  in  TAB  WFN. 
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4.0  TESTING  REQUIREMENTS 

Laboratory  test  program  shall  be  established  to: 

a)  Predict  performance  requirements. 

b)  Prove  feasibility  of  approach  for  critical  state-of-the- 
art  areas. 

c)  Verify  that  performance  and  life  requirements  of  the  sub¬ 
system  and  its  components  satisfy  design  and  performance- 
requirements. 

d)  Assure  that  the  manufacturing  techniques  employed,  and 
the  materials  selected,  will  result  in  a  product  quality 
.commensurate  with  the  design  criteria. 

4.1  DEVELOPMENT  TESTING 

The  design  and  development  tests  shall  demonstrate  that  the 
final  design  of  the  TIS  secondary  subsystems  will  meet  the 
requiremer.ts  of  this  specification.  These  tests  shall  be 
used  as  a  basis  for  design  changes. 

4.2  QUALIFICATION  TESTING  ' 

These  tests  shall  be  performed  to  demonstrate  compliance  with 
this  specification  as  regards  design  performance,  life,  and 
quality  approval  of  secondary  subsystems  and  major  components. 

4.3  ACCEPTANCE  TESTING  • 

Tests  shall  be  performed  on  production  articles  to  assure 
continued  quality  of  the  secondary  subsystems  in  accordance  • 
with  the  requirements  of  this  specification.  Acceptance  tests 
will  be  performed  on  all  major  components  to  assure  that  the 
quality  and  performance  of  equipment  manufactured  on  a  produc¬ 
tion  basis  is  in  compliance  wit|h  this  specification. 

4.4  QUALITY  VERIFICATION 

Quality  assurance  provisions  shall  be  in  accordance  with 
MIL-E-61893  and  MIL-E-4158B. 

4.5  DEMONSTRATION  TESTING  j 

The  Test  Instrumentation  Subsystem  will  be  demonstrated  prior 
to  AT  acceptance  to  assure  functional  compliance  with  Dyna-Soar 
requirements.  , 
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5.0 


5.1 


5.2 


5.3 


5.4 


NOTES  ANT)  SUPPLEMENTAL 


RANGE  SUPPORT 

Equipment  and  facilities  required  to  support  the  Dyna-Soar 
Flight  Teat  Program  will  normally  be  provided  by  the  Range. 
Those  items  of  the  TIS  that  are  peculiar  to  the  Dyna-Soar 
Program  and  are  of  a  non-continuing  nature,  will  be  supplied 
by  the  System  Contractor.  Specific  items  of  equipment  are 
noted  in  TAB  "D'\  Table  3.1-1. 

ASSOCIATE  CONTRACTOR  SUPPORT 

Prior  to  the  operational  phase  of  the  Dyna-Soar  Test  Program, 
functional  testing  and  operational  check-out  of  the  Communica¬ 
tions  and  Tracking  Subsystem  will  be  performed  by  the  Associate 
Contractor  and  the  Range.  Since  the  Glider  Instrumentation 
Subsystem  will  not  be  available  for  these  tests,  it  will  be 
the  responsibility  of  The  Boeing  Company  to  provide  tape  re¬ 
corded  data  for  input  to  the  airborne  elements  of  the  CTS  that 
will  simulate  the  composite  signal  output  of  the  Glider  Instru¬ 
mentation  Subsystem.  The  equipment  required  to  produce  this 
test  tape  will  be  located  in  the  Data  Systems  Laboratory  as 
noted  in  TAB  ”D",  Table  3.1-1. 

REAL-TIME  DATA  REQUIREMENTS  .  . 

Real-time  data  will  be  acquired  and  displayed  during  the  pre¬ 
launch  and  boost  phases  of  the  Ground  launch  Test  Program* 
Specific  data  and  display  requirements,  as  presently  known, 
are  specified  in  TAB  "D". 

DEFINITIONS 

Major  Repair  -  Cumulative  replacement  of  modules  an4/or 
components  that  exceeds  20  percent  of  the 

set. 
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GLIDES  INSTRUMENTATION  SUBSYSTEM 
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This  TAB  Section  of  the  specification  establishes  the  perfor 
oance,  design,  and  testing  requirements  of  the  Glider  Instru 
eentation  Subsystem.  These  requirements  are  in  addition  to 
those  set  forth  in  Section  I  of  this  specification.  The 
Glider  Instrumentation  Subsystem  consists  of  the  following 
eajor  equipments: 

ft)  Transducers 

b)  Signal  Conditioners 

c)  Patch  Panels 

d)  PCM  Conversion  Set 

e)  FM  Conversion  Set 

f)  Tine  Code  Generator  Set 

g)  Data  Tape  Recorder  • 

h)  Photographic  Data  Recorders 
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APPLICABLE  DOCUMENTS 


2.1 


2.2 


The  following  Government  specifications  and  other  publications 
are  applicable  to  this  TAB  Section  and  fora  a  part  of  the  Test 
Instrumentation  Subsystea  performance  specifications. 

GOVERNMENT  PUBLICATIONS 

ISIQ  Document  104-60  I  RIG  Standard  Tine  Formats 

MIL-E-8l89B  Electronic  Equipment,  Guided 

Missiles.  General  Specifica¬ 
tions  for 


HII/-E-25366B  Electric  and  Electronic  Equip 

cent  and  Systems ,  Guided  Missiles 
Installation  of.  General  Speci¬ 
fication  for 


NON-GOVERIiMENT  PUBLICATIONS 


D2-73i»-'> 


D2-7391 

D2-7417-1 

D2-7481 

D2-8039& 


Dyna-Soar  Master  Data  Measure¬ 
ments  List 

Specification.  Characteristics  of 
Glider  Electric  Power  and  General 
Requirements  for  Load  Equipment 

Specification  for  Dyna-Soar 
Communications  and  Tracking 
Subsystea 

Electronic  Packaging  Requirements, 
Contract  Procured  Flight  Equipment 

General  Requirements  for  Dyna-Soar 
Source  Control  Drawings  and  Design 
ftrocurement  Specifications 


Dwg.  No.  25-80231 


Test  Instrumentation  Subsystem  - 
Airborne,  Envelope  of 
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3.2.4 

•  Acoustic  Noise 

See  Figure  3 .2-2. 

3*2.5, 

Acceleration  . 

See  Document  D2-7481,  Appendix  “A",  Paragraph  3*3. 

3.2.6 

Shock 

See  Document  D2-7481,  Appendix  "A",  Paragraph  3*2* 

3.2.7 

Coolant  . 

The  equipment  shall  operate  in  the  thermal  environment 
specified  in  Paragraph  3*2.1  when  supplied  with  nitrogen 
cooling  gas  at  a  maximum  rate  of  4  lbs./KV-minute  of  dissi¬ 
pated  power,  allowing  a  pressure  drop  between  total  equip¬ 
ment  inlet  pressure  and  outlet  static  pressure  of  2  inches 
of  water.  Cooling  gas  will  be  supplied  at  a  temperature  be-  . .  ’  .  • 
tween  45°F  and  70* F. 

3.2.8 

Zero  Gravity  ' 

• 

The  equipment  shall  operate  satisfactorily  under  conditions 
of  zero  gravity,,  combined  with  the  abovo  environments,  when  • 

.  supplied  with  the  coolant  of  Paragraph  3*2.7. 

3.3 

ENVIRONMENTAL  REQUIREMENTS  -  INDUCED 

- 

The  Glider  Instrumentation  Subsystem  shall  satisfy  the  TIS  ' 
performance  requirements  after  being  subjected  to  the  following 
non-operating  environments. 

3.3.1 

Temuerature  '  • 

- 

■  -50*F  to  +212*F.  ■:  ; 

3.3.2 

Pressure 

,  '•  ■ 

1.04  psia  to  23.0  paia. 

3.3.3 

Transportation  Vibration 

See  Document  D2-7481,  Appendix  nA",  Figure  1. 

. 

3.4 

OTHER  ENVIRONMENTAL  REQUIREMENTS 

• 

Except  as  specified  in  Paragraph  3*2  and  Paragraph  3*3,  the 
equipment  shall  meet  the  environmental  requirements  of 

Specification  MIL-E-8189B. 
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3.5 


3.6 


3.7 


3.8 


3.9 


3.10 


3.11 


3.12 


3.13 
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RSLI ABILITY 

The  Glider  Instrumentation  Subsystem  shall  have  a  reliability 
commensurate  with  the  required  reliability  for  the  design 
mission  of  the  TIS  and  shall  be  0.01  or  bettor  for  any  4  hour 
use  period. 

SIGNAL  CAPACITY 

The  Glider  Instrumentation  Subsystem  shall  be  capable  of 
accepting  a  total  quantity  of  data  signals  as  established 
by  the  requirements  of  Document  D2-73^2. 

GENERAL  DESIGN  REQUIREMENTS 

/ 

The  requirements  of  Specification  MIL-E-8l893  apply  as  re¬ 
quirements  of  this  specification  with  the  exceptions  and 
additions  noted.  When  the  two  specifications  conflict,  this 
specification  shall  govern. 

ELECTRIC  POWER 

The  Glider  Instrumentation  Subsystem  shall  perform  satis¬ 
factorily  under  all  conditions  of  available  glider  power  as 
specified  in  Document  D2-7391.  The  maximum  allowable  power 
demand  is  1500  watts. 

ELECTRONIC  EQUIPMENT  INSTALLATION 

Where  practical,  the  design  shall  conform  to  the  require¬ 
ments  of  Specification  KIL-E-25366B. 

PACKAGING 

Documents  D2-7*+8l  shall  be  used  os  a  guide  for  design  and 
construction. 

ENVELOPE 

Equipment  contained  in  the  equipment  compartment  may  take 
on  any  size  or  shape  providing  it  stays  within  the  envelope, 
and  meets  the  mechanical  interface  requirements,  of  Boeing 
Dwg.  No.  25-80231. 

WEIGHT 

The  maximum  allowable  weight,  including  transducers  and  wiring, 
is  1000  lbs. 

MAINTAINABILITY 

The  design  shall  provide  for  plug-in  replacement  of  defective 
modules,  and  in  accordance  with  Section  I,  Paragraph  3*3*7. 
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3.1* 

OUTPUT  ISOLATION 

Sufficient  isolation  shall  be  provided  such  that  any  one  of 
the  transmitter,  recorder,  or  umbilical  outputs  will  not  be 
affected  if  any  one  or  more  of  the  other  outputs  are  shorted. 

3.15 

BANDWIDTH  SWITCHING 

Fixed-bandwidth  receiving  capabilities  will  be  established  for 
each  of  the  Range  stations  in  accordance  with  the  telemetry 
requirement  philosophy  stated  in  Section  I,  Paragraph  3* 2.3* 
Automatic  bandwidth  switching  will  be  provided  for  in  the 

Glider  Instrumentation  Subsystem  in  keeping  with  this  philosophy. 

3.16 

CONTROLS 

The  only  switches  available  for  control  of  glider  power  to 
the  Glider  Instrumentation  Subsystem  will  be  located  in  the 
pilot's  compartment.  Manual  over-ride  of  the  bandwidth 
switching  function  shall  also  be  provided. 

3.17 

POWER  REQUIREMENTS 

Operation  of  the  Glider  Instrumentation  Subsystem  is  dependent 
upon  a  supply  of  power  as  defined  in  Document  D2-7391- 

3.18 

INTEGRATION  WITH  OTHER  SUBSYSTEMS 

The  specific  integration  requirements  for  the  Glider  Instru¬ 
mentation  Subsystem  with  the  other  vehicle  subsystems  will 
require  close  coordination  with  the  respective  design  groups 
to  assure  the  integrity  of  the  Dyna-Soar  vehicle.  Salient 
areas  of  integration  are  noted  with  the  following  subsystems: 

3.18.1 

Secondary  Power  Subsystem 

0 

The  power  requirements  shall  be  compatible  with  the  Secondary 

Power  Subsystem  as  defined  in  Document  D2-7391. 

3.18.2 

Structures 

Size,  weight,  etc.  are  defined  in  Boeing  Dwg.  No.  25- 80231. 

3.18.3 

Communications  and  Tracking  Subsystem 

Modulating  signals  are  delivered  to  the  Data  Transmitters 
which  are  a  part  of  the  CTS  as  defined  in  Document  D2-7*17-l* 
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3.18.4 


Other  Subsystems 


Signals  will  be  provided  by  other  subsystems  that  will  require 
conditioning  by  the  Glider  Instrumentation  Subsystem.  Close 
coordination  with  the  design  groups  will  be  required  to  insure 
proper  impedance  matching,  isolation,  etcr 

3.18.5  Monitoring  Devices 

The  design  of  the  output  monitoring  points  shall  be  compatible 
with  the  impedance,  amplitude,  power,  etc.  input  requirements 
of  the  ground  test  facilities. 

3.19  GROUND  CHECK-OUT  AND  SUPP03T 

Requirements  are  specified  in  TAB  MrM. 
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T3ANSDUCEP.S 

Description  end  Creration 


Transducers  are  the  devices  used  to  sense  physical  phenomena, 
in  which  the  magnitude  of  the  applied  stimulus  i3  converted 
into  an  electrical  signal  that  is  proportional  to  the  quantity 
of  the  stimulus.  Also  included  in  this  category  are  those 
"signal  sources"  contained  within  other  glider  subsystems. 
Approximately  750  parameters  will  be  measured  for  each  Air 
Launch  and  Ground  Launch  vehicle  as  specified  in  Document 
D2-7342. 

The  transducers  will  be  selected  to  meet  the  data-range  and 
environmental  requirements  of  Document  D2-73 42.  Accuracies 
are  dependent  upon  the  requirements  of  Document  D2-7342 
combined  with  the  electronic  system  limitations  of  Section  I, 
Paragraph  3*2.1  and  Paragraph  3*2.2.  Environmental  conditions 
are  determined  cy  location  in  or  on  the  vehicle. 

Extremes  of  data  range  and/or  operating  environment  will 
require  that  new  methods  be  invented,  or  that  major  codifications 
be  performed  on  existing  devices,  to  obtain  a  portion  of  the 
data  as  specified  in  Document  D2-7342. 

Calibraticn  Hecuirements 

Consistent  with  accuracy  requirements,  transducers  will  be 
procured  with  standard  calibration  curves  to  permit  the  maximum 
utilization  of  "curve-fitting11  techniques.  Acquisition  of 
calibration  data  concerning  "signal  sources"  and  "Subsystem 
provided"  transducers  is  necessary  to  satisfy  the  requirements 
of  Document  D2-7342  and  will  require  close  coordination  with 
the  vendors  and  subsystem  design  groups.  Additional  require¬ 
ments  are  specified  in  TAB  "?"• 

SIGNAL  CCKDITIGIEBS 

Description  and  Operation 

Signal  Conditioners  will  be  used  to  prepare  the  Transducer 
output  signals  into  a  form  acceptable  to  the  PCM  or.  FH 
Conversion  Sets,  and  to  provide  "signal  accessibility"  for 
test  and  calibration  purposes.  Individual  Signal  Conditioners 
are  provided  for  each  measurement. 

Output  Signals 

a)  0-20mv  p-p  or  0-5v  p-p  to  PCM  Conversion  Set 

b)  2.0v  p-p,  3.0v  p-p  or  *25mv  to  FM  Conversion  Set 
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4.2.3 


4.2.4 


4.2.5 


4.2.6 


4.3. 


4.3.1 


4.3.2 


4.3.3 


4.3.4 


Accuracy 

Dependent  upon  accuracy  of  transducer  or  signal  ecurce,  in 
conjunction  with  Section  I,  Paragraph  3.2.1  and  Paragraph  3*2.2, 
to  satisfy  the  requirements  of  Document  D2-7342. 

Packaging 

The  packaging  density  shall  be  such  as  to  satisfy  the  weight 
and  volume  requirements  of  Easing  Drawing  I.'o.  25-£c6?0  while 
still  allowing  a  single  Signal  Conditioner  circuit  failure  to 
affect  the  minimum  number  of  data  channels. 

Test  and  Calibration  Provisions 


The  design  shall  be  such  as  to  satisfy  the  test  and  calibration 
requirements  of -TAB  "F".  Typical  design  night  be  as  shown  in 
Figure  4.2-1. 

Controls 


All  controls  necessary  to  accommodate  the  test  and  calibration 
requirements  specified  in  TAB  "F"  shall  be  readily  accessible 
without  removing  any  components  from  the  subsystem,  and 
adjustablo  without  the  use  of  special  tools. 

PATCH  PANELS 

Description  and  Operation 

The  purpose  of  the  Patch  Panels  is  to  provide  flexibility  in 
Signal  Conditioner  utilization  and  channel  sampling  rate/ 
frequency  response  selection.  All  Conversion  Set  signal 
input  points,  Signal  Conditioner  output  signal  points,  and 
transducer  power  supply  output  points  are  terminated  in  the 
Patch  Panels  to  provide  this  required  flexibility. 

t 

Accuracy 

The  Patch  Panel  shall  handle,  without  degradation  of  0.1S»  or 
more,  the  signals  specified  in  Paragraph  4.2.2. 

i 

Maintainability 

Periodic  servicing  shall  not  be  required. 

Flexibility  j 

I 

Construction  shall  be  sudh  that  patching  may  be  accomplished 
by  .the  use  of  pre-programmed  plug-in  units.  -  The  unit* 

•hall  be  capable  of  being  installed  or  removed  without  the 
use  of  special  tools. 
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4.4 


4.4.1 


4.4.2 


4.4.3 


4.4.4 


4.4.5 
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Descricticn  ard  Oreriticn 


The  function  of  the  PCM  Conversion  Set  is  to  sequentially 
sample  the  various  analog  data  signals  and  convert  these 
signals  to  a  binary  ceded  digital  output  signal.  The  digital 
pulse  train  is  frequency-multiplexed  with  the  output  sisals 
from  the  571  Conversion  Set  for  input  to  the  Data  Transmitters 
and  Data  Tape  Recorder. 

Incut  Signals 


Low  level  and  high  level  signals  of  Para.  4.2.2  at  maximum 
source  impedance  of  1000  ohms  and  10,000  ohms,  respectively. 
Common  code  signals  nay  be  present  at  levels  of  *5  VDC  >3 
100  ohms  or  core  and  lv  p-p  (up  to  2500  cps)  5  100  ohms  or  more. 


Channelization 


Basic  Channels 


Saaclir.-  Rates  (scs)  Switch  Points 


5-HL 
20-HL 
12-LL 
3-HL 
35- HL 


2 

500 

20 

200 

20 

120 

50 

32 

200 

•  * 

35 

Output  Signal 


NRZ  pulse  train  at  a  bit  rate  of  144,000  bits/sec.  Each 
digital  word  consists  of  an  8  bit  binary  number  plus  1  odd 
parity  bit. 


Synchronization 

Unique  coded  words  shall  be  provided  for  basic  frame  and 
subcomnutator  frame  synchronization. 


UMOTI  I000  (.<•  IAC  IM-l-tl) 


Zr/7£V>V/7 

NO.  D2-7868 

fASi  29 

S-Z-'Z-<o1 


4.4.6 


4.4.7 


4.4.8 


4.4, 


The  PCM  Conversion  Set  shall  be  provided  with  an  independent 
and  highly  reliable  isolated  power  supply  to  be  used  as  the 
signal  source  for  the  in-flight  error-detection  channels,  per 
the  requirements  of  Section  I,  Paragraph  3.3.3.  A  sufficient 
number  of  channels  will  be  used  so  as  to  adequately  define 
systeo  errors  that  nay  be  compensated  for  during  post-flight 
data  processing. 

FM  CONVERSION  SET 
% 

Description  and  Operation 

1 

The  PM  Conversion  Set  continuously  monitors  the  various  analog 
,  data  signals  and  converts  then  to  a  frequency-modulated, 
frequency-multiplexed  signal  for  input  to  the  Data  Transmitters 
and  Data  Tape  Recorder.  The  E*  Conversion  Set  contains  the 
frequency  translators  necessary  to  satisfy  tne  telemetry  and 
on-board  recording  base-band  requireaents  shown  in  Figure  3,1-1. 

4.5.2  Channelization 

42  channels ,  translated  to  those  portions  of  the  spectrum  above 
the  PCM  spectrum  as  required  to  satisfy  the  telemetry  and  re¬ 
cording  basebands. 
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Reliability 


The  maximum  probability  of  failure  shall  be  ns  specified  in 
Paragraph  3*5  for  any  20  or  core  data  channels.  Data  channel 
failure  occurs  when  the  accuracy  requirements  of  Soction  I, 
Paragraph  3*2.1,  are  not  met. 

Flexibility 

Fixed-capacity  modular  construction  shall  bo  used  for  the 
20  sps  and  50  s?3  commutators  with  no  core  than  20  channels 
per  module.  There  shall  be  cross-strapping  provisions  for 
the  200  sps  channels. 

Input  Filtering 

Each  data  input  point  shall  be  adequately  filtered  to  minimize 
aliasing  errors.  The  filters  shall  be  compatible  with  the 
cross-strapping  requirements  of  Paragraph  4.4.?. 


Self-Test  Capabilities 


I 


*.5.3 


4.5.* 


4.5.5 


4.5.6 


4.5.7 


I 

I 

I 


Input  Signals 

Common  code  signals  of  ParaGraph  4.4.2  nay  be  present.  Data 
signals  will  be  as  follows: 


Channel 

Amplitude 
(V  p-p) 

Frequency  Response 

Source 

(Ohms) 

1 

2. Or  p-p 

300  cp3  -  3KC 

150 

2-4 

5»0v  P-P 

dc  -  110  cps 

IK 

5-15 

_+25av 

dc  -  275  cps 

IK 

16-27 

5.0v  p-p(') 

20  -  1KC 

IK 

29-39 

5.0v  p-p(*) 

20  -  2KC 

IK 

40-42 

2.0y  p-p 

50  cps  -  10KC 

IK 

28 

5.0v  p-p 

dc  -  2KC 

IK 

» 

(•)  May  be  +25  nnr  Q  1,000  ohms 


Output  Signals 

Individual  frequency-nodulated  signals  translated  above  the 
PCM  signal  vith  lower  band-edge  and  channel  spacing  chosen 
to  maintain  PCM  and  FM  data  accuracy  requirements  specified 
in  Section  I,  Paragraph  3*2.1  and  Paragraph  3 .2.2. 

Reliability 

The  maximum  probability  of  failure  of  any  one  or.  more  data 
channels  shall  be  as  specified  in  Paragraph  3*5*  Data  channel 
failure  occurs  when  the  accuracy  requirements  of  Section  Zf 
Paragraph  3*2.2,  are  not  met. 

Flexibility  .  \ 

Flexibility  shall  be  such  as  to  permit  a  trade  between  data 
channel  bandwidth  and  data  accuracy.  Bandwidth  changes  shall 
correspond  to  changes  in  VCO  deviation  ratios  (3)  of  1,  2,  and  5* 
VCO's  for  channels  2-4,  5-27  and  29-39  shall  be  physically  and 
functionally  interchangeable. 

Frequency  Response 

The  individual  VCO's  shall  have  frequency  and  amplitude 
limiting  adequate  to  maintain  the  accuracy  requirements  of 
Section  I.  Paragraph  3 .2.2,  under  extremes  of  input  signal 
frequency  and  voltage  overdrive. 
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4.6 

TIMS  CODS  GEI.EEATOR  SET 

4.6.1 

Description  end  Crorntisn 

Tho  TCG  produces  a  coded  tine  signal  for  input  to  the  Rita 

Tape  Recorder,  and  a  precision  clock  signal  for  input  to  the 

PCM  Conversion  Set.  The  tiding  signal  is  used  to  correlate 
airborne  tine  with  Range  tine.  The  clock  signal  is  used  by 
the  PCM  Conversion  Set  programmer. 

4.6.2 

Input  Simal 

The  TCG  shall  begin  to  generate  the  coded  time  signal  of 

Paragraph  4.6.3  upon  receipt  of  the  "command  reset  pulse"  from 
the  TCG  Reset  Control,  TAB  "D",  Paragraph  5*9*6.  • 

4.6.3 

Output  Si  mala 

• 

a)  Clock  -  144  Kc 

b)  Tice  Code  -  Format  B,  Option  A,  in  BCD  form  as 
specified  in  I RIG  Document  104-60.  Day-of-the-year 
is  not  required. 

4.6.4 

Accuracy 

• 

The  long-term  accuracy  of  the  coded  output  pulse  train  shall 
be  14.4  milliseconds  over  a  4  hour  period,  which  requires  the  ! 

clock  to  have  a  frequency  stability  of  1  part  in  1  million. 

4.6.5 

Reliability 

The  maximum  probability  of  long-term  failure  shall  be  as 
specified  in  Paragraph  3»5»  Long-term  failure  occurs  when  the 
output  error  exceeds  1  part  in  1  million  over  .a  24  hour  period. 

4.6.6 

Anti-Spoofing 

The  reset  circuitry  shall  be  such  as  to  recognize  a  uniquely- 
coded  "reset  command"  signal,  Reference  Paragraph  4.6.2,  in  tho 
presence  of  any  noise  that  may  appear  on  the  umbilical  line. 

4.7 

DATA  TAPE  RECORDED 

4.7.1 

Description  and  Operation 

The  function  of  the  Data  Tape  Recorder  is  to  store  on  magnetic 
tape  the  PCM  data  signal,  all  FM  data  signals,  and  the  coded 
time  signal  acquired  during  the  vehicle  flight. 

4.7.2 

Input  Signals 

Shall  be  capable  of  recording  continuously,  for  a  two  hour 
period,  any  data  signal  with  a  bandwidth  from lDCfcps  to  1  Me*. 
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4.7.3 


4.7.4 


4.7.5 


4.7.6  • 

4.7.7 


4.7.8 


4.8 

4.8.1 


4.8.2 
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Accuracy 

The  accuracy  is  determined  from  an  inrut  to  the  Data  Tape 
Recorder  to  the  output  of  the  ground  reproducer.  There  shall  be 
no  more  than  1  bit  error  in  100, GOO  serial  bits  for  the  PCM  dita 
and  no  more  than  IC.j  probability  of  exceeding  +2.5/»  amplitude 
error  for  any  FH  channel. 

Reliability 

The  maximum  probability  of  set  failure  shall  be  as  specified 
in  Paragraph  3.5*  Set  failure  occurs  when  the  accuracy  re¬ 
quirements  of  Paragraph  4.7*3  are  not  met. 

Safety 

The  Data  Tape  Recorder  will  be  located  in  the  pilot's  compartment 
and  shall  be  designed*  so  as  not  to  contaminate  the  atmosphere 
of  the  pilot's  compartment,  and  must  be  explosion-proof. 

Mounting 

The  mounting  shall  be  of  the  quick-disconnect  type  to  allow  for 
easy  removal  under  emergency  conditions* 

Controls 

The  RECORD  ON-OFF  control  shall  be  accomplished  locally  at 
the  set  or  remotely  through  the  umbilical  cable.  The  recorder 
shall  operate  in  the  last  code  selected  when  the  umbilical  is 
disconnected. 

*  I.  • 

Monitor  Output 

i 

An  output  signal  that  is  a  true  indication  of  proper  Tape 
Recorder  operation,  shall  be  provided  for  ground  monitoring 
purposes. 

PHOTOGRAPHIC  DATA  RECORDER 
Description  and  Operation 

The  function  of  the  cameras  is  to  photograph  the  cockpit 
instrument  panel  display  during  the  Air  Launch  and  Ground 
Launch  tests. 

Field  of  View 


The  cameras  shall  be  capable  of  viewing  all  panel  instruments 
as  specified  in  Document  D2-7342. 
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4.8.3 


4.8.4 


4.8.5 


4.8.6 


4.8.7 


Frar*  Pate  -  Pnnel  C?.r*ra.(a) 

a)  T-2  Kin.  to  touchdown  -  6  fraaes/see. 

Film  Size 
16  na 

Picture  Quality 

Optima  picture  quality  shall  be  obtained  using  a  minimum  of 
additional  lighting  in  the  pilot's  compartment.  Weight  and 
power  required  for  lighting  shall  be  consistent  with  the 
limitations  imposed  on  the  Glider  Instrumentation  Subsystem. 

Safety 

Sane  as  Paragraph  4.7.5. 

Controls 

A  ■  "Controller"  shall  be  provided  with  the  capability  of  turning 
the  cameras  on  and  off  and  of  energizing  the  camera  at  the 
frame  rates  specified  in  Paragraph  4.8.3.  The  Controller 
"function"  input  signals  will  be  supplied  by  a  "timed"  . 
sequencer  or  by  a  "glider  -  function"  sequencer. 


UMOTMMO  |m  IAC  IM-L-U) 


BUJEIA/G 

NO.D2-7868 

PAGE  34 

I 
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5.1 


5.2 


5.3 


5.^ 


TESTING  REQUIREMENTS 

develop:  iznt  testing 

The  vendor  shall  subrr.it  Detail  Equipment  Specifications  to 
Boeing  on  a  regularly  scheduled  basis,  per  Boeing  Document 
D2-S0396.  In  addition  to  this,  subsystem  and  system  compati¬ 
bility  tests  will  be  performed  on  a  scheduled  or  "as-required” 
basis  in  order  to  verify  certain  design  parameters,  define 
problem  areas,  establish  basic  design  criteria,  optimize  design 
variables,  etc. 

QUALIFICATION  TESTING 

Pre-production  tests  shall  be  accomplished  on  representative 
production  prototype  sets.  The  prototypes  will  be  tested  at 
the  place  of  manufacture  or  at  any  approved  testing  laboratory 
to  establish  compliance  with  design  requirements. 

ACCEPTANCl/nn.'CnONAL  TESTING 

An  acceptance  test  of  each  production  set  shall  be  performed  at 
the  place  of  manufacture  to  assure  that  the  set  is  the  equal  of 
that  which  successfully  passed  the  qualification  tests.  Rinc- 
tional  tests  shall  be  performed  at  Boeing  in  accordance  with 
procedures  contained  in  TAB  "F”. 

DEMONSTRATION  TESTING 

The  Glider  Instrumentation  Subsystem  will  be  demonstrated  prior 
to  Air  Force  Acceptance  to  assure  functional  compliance  with 
Test  Instrumentation  Subsystea  requirements. 

» 
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DEFINITIONS  AND  ABBREVIATIONS 


Major  Component  (Set) 


Range 


Signal  Sources 


Communications  and  Tracking 
Subsystem 

The  first  order  functional  break¬ 
down  of  the  Glider  Instrumentation 
Subsystem. 

Those  exeaents  of  the  Atlantic 
Missile  Range  and  the  Pacific 
Hissilo  Range  involved  in  the 
Dyna-Soar  Test  Program . 

Those  signals  generated  by  other 
glider  subsystecs  for  input  to  the 
TIS. 


Time  Code  Generator 


Umbilical 


Test  Instrumentation  Subsystem 

The  last  remaining  ground  test 
cable  attached  to  the  vehicle  prior 
to  lift-off. 


UMOTI-IMO  (•«  SAC  IMt-Ctl) 


5 -n-G,* 


BOJE/AfG 


no.  D2-7868 


TAB  "B" 

BOOSTER  INSTRUMENTATION  SUBSYSTiM 
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S-77-C,Z 


B0CSTE3  I^'S?3',■,’!^E^,TA?IC^,  SrpSYSTTM 

Originally  this  TAB  Section  specified  the  performance  and 
design  requirements  of  the  -coster  Instrumentation  Sub¬ 
system.  This  area  is  now  the  responsibility  of  the  Booster 
Associate  Contractor  and  the  requirements  have  been  removed 
from  this  specification. 

The  Booster  Instrumentation  Subsystem  consists  of  a  PCIS/FM 
and  Ej/FM  telemetry  system  that  is  completely  independent  of 
the  Glider  Instrumentation  Subsystem.  Ground  data  recovery, 
data  processing,  etc.  are  also  an  independent  function  and  the 
responsibility  of  the  Booster  Associate  Contractor. 
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e-52  carrier  i!:sT?  "--r.'TAT:c*;  sup.it st-t* 


Originally  this  TAB  Section  specified  the  performance  and 
design  requirements  at  the  3-52  Carrier  Ir.stru.  entation 
Subsystem.  These  requirements  are  now  a  part  of  tho  B-52 
Modification  Program  and  have  been  deleted  frea  this  speci¬ 
fication. 
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1.0  SCOPS 

This  TAB  Section  of  the  specification  establishes  the  performance 
end  design  requirements  of  the  Ground  Date  Recovery  Subsystea. 
These  requirements  are  in  oriditi«.n  to  those  set  forth  in 
Section  I  of  this  specification.  For  purposes  of  this  TAB 
Section,  the  Ground  Data  Recovery  Subsystea  is  defined  as 
"those  elenents  of  the  Test  Instrumentation  Subsystea  required 
to  obtain  data  during  the  ground  and  flight  test  activities  of 
the  Dyna-Soar  Test  Program". 

The  Subsystea  consists  of  the  following  major  eonponents: 

a)  Seattle  Data  Systeas  laboratory 

b)  AFiTC  Instrumentation  Trailer 
e)  AFMTC  Instrumentation  Trailer 

d)  AFFTC  Permanent  Base  Test  lab 

e)  Boeing  Flight  Test  Control  Center 

f)  AMR-1  Telemetry  Station. 
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2.0 


2.1 


2.2 


APPLICABLE  DOCO'BNTS 

The  following  Goverrment  documents  and  other  public  .'.tic  as  are 
applicable  to  this  TAB  Soction  and  form  a  part  of  the  Teat 
Instrumentation  Subsystem  performance  specifications; 


COVES. •ISN'T  PUBLICATIONS 

HIL-E-415SB 

I RIG  104-60 

NON-GOVERNMENT  PUBLICATIONS 

02-7417-1 


Electronic  Equipment,  Ground, 
General  Requirements  for 

I  RIG  Standard  Tice  Formats 


02-80426 


Specification  for  Dyna-Soar 
Communications  and  Tracking 
Subsystea 

Electronics  Packaging  Requiresents- 
Contract  Procured  Test  Instrumen¬ 
tation  Subsystem  Ground  Equipment 
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3.2 
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FACILITIES  AND  LOCATION 


subsystem  descrifticu  and  operatic* 

The  Ground  Data  Recovery  Subsystem  includes  all  the  equipment 
required  at  the  Range  stations  to  recover  telemetered  data, 
record  it  on  magnetic  tape,  and  furnish  the  real-tine  displays 
necessary  for  flight  test  control.  The  subsystea  also  includes 
those  facilities  at  all  locations  to  provide  the  Ground  Check¬ 
out  and  support  functions  as  specified  in  TAB  The  specific 

iteos  of  equipment  peculiar  to  each  major  component  of  the  sub¬ 
system  are  shown  on  Table  3.1-1*  The  major  coaponents  are  as 
follows: 

SEATTLE  DATA  SYSTEMS  LABORATORY 

The  DSL  functions  as  the  main  Seattle  test  facility.  The  DSL 
shall  be  capable  of  functionally  testing  all  Glider  Instrumen¬ 
tation  Subsystea  pre-production  and  production  equipment,  of 
supporting  Systems  Integration  Laboratory  tests,  and  of  providing 
maintenance  and  repair  facilities  for  all  elements  of  the  Test 
Instrumentation  Subsystea.  In  addition  to  the  equipaent  shown 
on  Table  3.1-1,  the  DSL  also  contains  the  ancillary  equipment 
necessary  to  satisfy  the  requirements  specified  in  TAB  "F". 

Figure  3*2-1  is  a  simplified  functional  block  diagram  of  the  DSLi 
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srjff/vG 
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Reset  Control 

A/P  Ti-v>  Cnfln 


See  TAB  "F" 


Identical  to  VHF  receiver  ueed  with 
Range  Predetection  Recording  S ye tea 
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3.* 


3.5 


3.6 


3.7 


AFFTC  INSTRUMENTATION  TRAILER 

The  Instrumentation  Trailer  will  be  used  to  support  pre-flight 
testing  of  the  glider  and  Glider  Instrumentation  Subsystea 
during  the  Air  Launch  Test  Program.  Figure  3*3-1  is  a  simplified 
functional  block  diagram  of  a  typical  instrumentation  trailer. 

AYKTC  INSTRUMENTATION  TRAILER 

Performs  the  sans  function  as  the  AFFTC  trailer  during  the  Ground 
launch  Test  Program.  Prior  to  use  at  AFMTC,  this  trailer  will 
be  used  to  support  Titan  III  compatibility  testing. 

AFFTC  PERMAJ.’ENT  EASE  TEST  LAB 

This  facility  will  be  used  to  receive,  record,  and  display 
glider  telemetered  data  during  the  Air  Launch  Test  Program. 

Figure  3*5-1  is  a  simplified  functional  block  diagram  of  the 
AFFTC  Test  Lab. 

AMR-1  TELEMETRY  STATION  . 

The  AMR-1  Telemetry  Station  contains  the  ground  elements  of 
the  Communications  and  Tracking  Subsystem  as  specified  in 
D2-7417-1  and  the  wide-band  VHF  telemetry  receiver  required 
to  deliver  the  composite  data  signal  to  the  FTCC.  Boost  Real- 
Time  Data  Transmission  Equipment  and  Computer  Input  Preparation 
Equipment  will  also  be  located  in  this  area.  Figure  3.6-1  is 
a  simplified  functional  block  diagram  of  the  Range  station. 

BOEING  FLIGHT  TEST  CONTROL  CENTER 

The  FTCC  operates  in  conjunction  with  the  A MR  telemetry  station 
to  receive,  record,  and  display  glider  telemetered  data  during 
the  Ground  Launch  Test  Program.  The  FTCC  also  supports  glider 
pre-launch  test  activities.  Figure  3*7-1  is  a  simplified 
functional  block  diagram  of  the  FTCC.  Both  Pre-launch  and  Boost 
real-time  data  will  be  independently  displayed  in  the  operations 
area  of  the  FTCC.  The  Pre-launch  data  will  be  extracted  from 
the  composite  data  signal  received  directly  from  the  glider  or 
the  AMR-1  T/M  station.  Boost  data,  received  from  the  AMR-1 
and  AMR-5  (San  Salvador)  T/M  stations,  will  be  available  from 
the  AMR  cable  facilities. 

Both  Pre-launch  real-time  data  and  Boost  real-time  data  will 
be  displayed  is  the  operations  area  of  the  FTCC.  The  Pre¬ 
launch  data  will  be  received  directly  from  the  glider  or  from 
the  AMR-1  T/M  station. 
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GROUND 


A/B  TAJ 
REMOTE  d 


INERTIAL  GUIDANCE 
DATA  EQUIPMENT 


DISPLAY  &  RECORDING 
EQUIPMENT 


API 


BOEING  AIRPLANE  COMPANY 


PAC,£ 


48 


INERTIAL  GUIDANCE 
DATA  EQUIPMENT 


QUICK-LOOK 
DISPLAY  &  RECORDING 
EQUIPMENT 


BOEING  AIRPLANE  COMPANY 


G>  If  Bandwidth  depandent  upon  station  location 
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4.1 


4.2 


4.2.1 


4.2.2 


4.2.3 


4.2.4 


4.3 


4.4 


general  peefcevjince 


AND  DESIGN  PE.UIRrSMTS 


The  following  general  requirements  are  applicable  to  all 
#q  ipnent  provided  for  the  Ground  Data  Recovery  Subsystem. 
Requirements  for  specific  iters  of  equipment,  to  be  t>ro- 
vided  at  the  locations  shown  on  Table  are  given  in 

Paragraph  5»0« 

OPERATING  ENVIRONMENT 

The  equipment  provided  for  each  major  component  of  the  Ground 
Data  Recovery  Subsysten  shall  satisfy  the  TIS  performance 
requirements  when  operating  in  a  laboratory  environment. 

NON-OPERATING  ENVIRONMENT 

All  equipment  shall  perform  satisfactorily  in  accordance  with 
Paragraph  4.1  after  being  subjected  to  the  following  non¬ 
operating  environments. 

Temperature 

-5o«f  to  +i6o«f.  .  . 

Humidity 
0  to  100#. 

Fungus,  Salt  So  ray.  Sand  and  Dust 

The  unassembled  components,  nay  be  subjected  to  fungus  growth 
as  encountered  in  tropical  climates,  salt  sea  atmosphere  at 
all  locations,  and  sand  and  dust  in  desert  areas. 

Vibration,  Shock  and  Acceleration! 

See  Document  D2-8o3S. 

* 

,  •  » 

MAINTAINABILITY 

r 

The  design  of  the  equipment  shall  provide  for  installation  with 
a  minimum  of  special  tools,  handling  equipment,  and  skills. 

The  design  must  also  provide  for  rapid  servicing,  inspection, 
fault  detection  and  isolation,  and  test  and  calibration. 

INTERCHANGEABILITY  / 

l 

Replacement  of  similar  types  of  units  shall  not  result  in 
degradation  of  system  performance  and  shall  not  require  a 
major  system  readjustment. 
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4.5 


4.6 


4.7 


4.8 


4.9 


4.10 


4.11 


SAFETY 


The  equipment  shall  be  designed  in  accordance  with  specification 
KIL-E-415oB  so  as  to  provide  maximum  safety  to  personnel 
installing,  operating,  and  maintaining  the  equipment, 

SELF-TEST  FEATURES 

All  components  shall  have  output  waveform  monitoring  points 
and  a  sufficient  amount  of  built-in  test  equipment  to  satisfy 
the  requirements  of  TA3  "F".  Test  points  used  for  normal 
testing  shall  be  easily  accessible  on  the  front  of  the  components 

INSTALLATION 

The  equipment  shall  be  rack-mounted  and  provided  with  pull-out 
drawers  where  practical. 

WEIGHT  AND  VOLUME 

The  volumes  and  weights  shall  be  kept  to  a  minimum  consistent 
with  good  engineering  practices. 

COOLING 

Cooling  features  as  required  to  maintain  safe  operating 
temperatures  shall  be  provided.  These  shall  consist  of 
independent  blowers,  filters,  and  control  systems. 

ELECTRIC  POWER 

All  equipment  shall  operate  from  a  non-regulated  single-phase, 
117/ 210  V (+15% ) ,  60  +1)  cps  supply. 

^  I 

SELF-CHECK  TEST  EQUIPMENT  ( 

Self-check  equipment  shall  be  provided  at  each  major  facility 
to  enable  functional  testing  of  the  complete  PCM  and  FM  system. 

In  addition,  the  self-check  equipment  shall  verify  the  calibra¬ 
tion  of  the  individual  stations  by  supplying  accurate  input 
test  signals  and  accurately  measuring  the  resultant  output 
signals.  1 
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SPECIFIC  PERFORMANCE  AND  DSSIGMPSCOI  P.FMENTS 


5-3.1 


The  following  equipment  shall  be  provided  in  accordance  with 
the  schedule  shown  in  Table  3.1-1. 

SHF  ANTENNAS  AND  RECEIVERS  (CTS) 

Performance  and  design  requirements  as  specified  in  Document 
D2-7417-1. 

PRSDSTECTION  RECORDING  •  SYSTEM 

This  equipment,  consisting  of  the  VH?  receiver  and  a  predetec¬ 
tion  tape  rjcorder/reproducer,  is  provided  by  the  Range. 

The  post-detected  output  is  available  to  the  PCM  and  FM  Ground 
Stations.  The  VHF  receivers  furnished  at  the  DSL  shall  be 
identical  to  those  planned  for  AMR. 

PCM  GROUND  STATION 

Description  and  Operation 

The  function  of  the  PCM  Ground  Station  is  to  convert  the  serial 
PCM  pulse  train  into  tine-correlated  analog  and  digital  output 
signals  as  required  by  the  check-out  display  and  recording 
equipment,  real- tine  display  equipment,  and  computer  input 
preparation  equipment. 


5.3.2 


5.3.3 


The  station  shall  be  capable  of  operation  with  an  input  NRZ 
bit  rate  of  144,000  bits/sec.  Synchronization  and  data  word 
requirements  are  specified  in  TAB  "A",  Paragraph  4.4.4  and 
Paragraph  4.4.5.  The  PCM  signal  is  contained  within  the 
composite  telemetered  and  recorded  basebands  as  shown  in  TAB  "A"* 
Figure  3*1-1*  PCM-FM  channel  separation  shall  be  accomplished 
by  suitable  filtering  techniques  so  as  to  maintain  the  station 
accuracy  as  specified  in  Paragraph  5.3.5. 

Input  impedance  and  input  amplitude  dynamic  range  shall  be 
consistent  with  the  ability  to  accept  data  signals  directly 
from  the  glider  via  the  umbilical  cable,  from  the  Predetection 
Recording  System,  and  from  any  of  the  data  tape  recorders 
spocified  herein.  The  station  is  required  to  accept  data 
signals  from  only  one  source  at  a  time. 

I 

Flexibility  i 

For  quick-look  and  real-time  display  purposes,  the  PCM  Ground 
Station  shall  be  capable  of  dccommutating  any  combination  of 
available  channels.  Programmable  patch  boards  shall  be 
provided  to  allow  for  selection  of  channels  to  be  decommutated. 
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5.3.4 


Output  Signals 


5-3.5 


5.3.6 


5.4.1 


5.4.2 


5.4.3 


5.4.4 


The  station  shall  be  capable,  by  means  of  programmable  patch 
boards,  of  providing  the  following  simultaneous  outputs: 

a)  Any  sub -con-nutated  or  primary  channel  as  an  analog 
signal  for  CRT  display.  . 

b)  Any  channel,  in  digital  forn,  for  display  and/or 
printing. 

c)  Digital  output  for  computer  input  preparation. 

d)  A  maximum  of  any  60  channels,  in  analog  forn,  for  check-out 
and  Pre-launch  real-time  display -and  20  channels  for  trailer. 

Accuracy 

With  an  input  peak  signal-to-RMS  noise  ratio  of  l6db,  the 
output  shall  contain  not  more  than  1  error  per  1  million  bits. 

Reliability 

The  maximum  probability  of  failure  of  a  single  channel  for  any 
10  minute  operation  period  shall  not  exceed  0.01.  Channel 
failure  occurs  when  the  accuracy  requirement  of  Paragraph  5.3*5 
is  not  met. 

FM  GROUND  STATION 

Description  and  Operation 


The  function  of  the  FI-1  Ground  Station  is  to  convert  FM 
information  to  time-correlated  analog  signals  for  display 
and  recording  and  for  input  to  the  IRIG  FM  Conversion  Equipment, 

Input  Signals  . 

The  station  shall  be  capable  of  accepting  the  composite  tele¬ 
metered  and  recorded  basebands  as  shown  in  TA3  "A",  Figure  3*1-1* 
FH-PCM  Channel  separation  shall  be  accomplished  by  suitable 
filtering  techniques  so  as  to  maintain  the  station  accuracy  as 
specified  in  Paragraph  5.^.5*  Signals  may  originate  from  any 
of  the  sources  specified  in  Paragraph  5*3*2. 

Flexibility 

The  station  shall  have  the  capability  of  converting  into  analog 
voltages  all  standard  and  non-standard  channels. as  specified 
in  ZZD  10-S1C03. 

Output  Signals 

Output  signals  shall  be  available  to  the  display  and  recording 
equipment,  to  the  Inertial  Guidance  Data  Equipment,  and  to  the 
IBIG  FM  Conversion  Equipment. 
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5.4.6 

5.5 

5.5.1 

5.5.2 


5.6 

5.6.1 


5.6.2 
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Accuracy 

There  6hall  be  no  more  than  10#  probability  of  exceeding  10# 
amplitude  error  for  any  data  channel. 

Reliability 

HTBF  shall  not  be  less  than  1000  hours,  failure  occurs  when 
the  accuracy  of  Paragraph  5*4.5  is  exceeded  and  cannot  be 
corrected  by  normal  adjustment.  Station  calibration  shall  be 
required  no  core  frequently  than  once  every  24  hours. 

NON-STANDARD  FK  CONVERSION  EQUIPMENT 

Descriotion  and  Operation 

"  l_"  l_  1  v 

The  function  of  this  equipnent  is  to  cake  existing  Range 
stations  capable  of  processing  the  non-standard  FH  channels. 

Integration  Requirements 

Modifications  shall  be  made  with  minimum  change  to  existing 
equipment  and  shall  be  such  that  the  accuracy  and  reliability 
of  the  codified  station  shall  be  equal  to,  or  better  than,  the 
unmodified  station. 

INERTIAL  GUIDANCE  DATA  EQUIPMENT 

Description  and  Operation 


This  equipnent  shall  be  capable  of  accepting  and  decocnutating 
1  channel  from  the  FH  Ground  Station.  Channel  frequency  aj}d 
bandwidth  requirements  will  be  determined  from  the  input 
signal  parameters  specified  in  Paragraph  5*6.2. 

Input  Signal 

The  input  will  be  both  positive  and  negative  data  in  serial 
binary  NRZ  pulse  format  with  the  following  configuration: 

a)  Bit  rate  -  J20 0  bits/second. 

b)  Frame  rate  -  6.25  fraoes/second. 

c)  Word  format  -  consists  of  12  data  i.ts,  with  the  least 
significant  bit  first,  followed  by  a  sign  bit  and  an  even 
parity  bit. 

d)  Frame  format  -  24  data  words  plus  one  synchronization 
word  per  frame. 

•)  Frame  synchronization  -  OOOOOOOOOOOCll. 
f)  Bit  synchronization  -  alternate  ones  and  zeros,  starting 
with  a  bit  opposite  to  that  of  the  parity  bit,  are  inserted 
between  the  data  words.  Time  period  between  words  in  a 
frame  is  variable,  but  fixed  from  fraoe-to- frame. 
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5.6.3 

Outrut  Sisals  . 

- — 

— ■ —  The  station  -shail-b»  eatable  -of  -providing  the  following  output 
signals: 

a)  A ny  one  of  the  23  data  and  sync  channels  for  binary  and 
decimal  display. 

b)  Any  6  channels  in  analog. fora  for  oscillograph  recording 

c)  An  output  in  parallel  binary  format  suitable  for  driving 
the  IG  Computer  Input  Preparation  Equipnent  (TAB  "E", 

Paragraph  4.2). 

5.6.4 

Accuracy 

Sane  as  Paragraph  5.3.5. 

5.6.5 

Reliability 

Sane  as  Paragraph  5*3.6 

5.7 

A/B  DATA  TAPE  HECORDZP/RSPHODUCEH 

5.7.1 

Descrintion  and  Operation 

The  function  of  the  Recorder/Reproducer- will  be  to  reproduce 
the  data  recorded  by  the  A/3  Data  Tape  Recorder  (TAB  MA", 

Paragraph  4.7.1)  and  to  record  the  signals  available  fron  the 
glider  (TAB  "A",  Figure  3*1-1).  The  unit  shall  perform  these 
functions  with  tho  sane  accuracy  and  reliability  as  specified 
in  TAB  "A"  for  the  A/B  Data  Tape  Recorder. 

5.7.2 

Controls 

The  Recorder/Reproducer  shall  contain  local  controls  for  Start ( 
Stop,  Record,  Reproduce,  Fast (Forvard,  and  Fast  Rewind.  There 
shall  be  provisions  for  remote  control  of  Record  and  Reproduce. 

5.8 

A/B  TAPE  RECORDER  REMOTE  CONTROL 

This  unit  shall  be  capable  of  remotely  controlling  the  RECORD 
and  STANDBY  functions  of  the  A/B  Data  Tape  Recorder  (TAB  "A", 
Paragraph  4.7.7).  The  unit  shall  also  contain  a  display  of 
recording  time,  in  minutes,  remaining  on  the  tape  reels  of  the 

A/B  Data  Tape  Recorder. 

i 
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5.9 


TIME  CODS  GENERATOR 


5.9.1 


5.9.2 


5.9.3 


5.9.4 


5.9.5 


5.9.6 


Description  nnd  Operation 

Tho  function  of  the  TCG  ip  to  furnish  coded  tire-of-day  signals 
suitable  for  magnetic  tape  recording,  editing  and  processing  of 
data. 

Input  Simal 

The  TCG  shall  begin  to  accumulate  tine  upon  receipt  of  a 
command  pulse  from  an  external  source. 

Output  Signal 

Format  B,  Option  (a),  in  BCD  form  as  specified  in  I  RIG 
Document  104-60.  Day  of  the  year  is  not  required. 

Accuracy 

The  coded  output  shall  be  accurate  to  at  least  1  part  in 
1  million  for  a  24  hour  period. 

Reliability 

MTBF  shall  be  at  least  1000  hours. 

Synchronization  Output 

A  "command  reset  pulse"  shall  be  available  to  the  A/B  TCG 
and  shall  satisfy  the  "anti-spoofing"  requirements  as  speci¬ 
fied  in  TAB  "A",  Paragraph  4.6.6.  The  signal  shall  be  initiated 
by  manual  control  and  6 hall  be  synchronized  to  the  integral 
minute  of  tho  TCG. 

I 

TIMS  CODS. GENERATOR  RESET  CONTROL 

A  separate  control  module  shall  be  provided  to  be  used 
independently  of  the  Tine  Code  Generator  (Paragraph  5*9) 
and  shall  be  used  to  perform  the  function  described  in 
Paragraph  5*9*6. 

CONDITIONING  SET  -  REAL-TIME  DATA  DISPLAY 

The  function  of  the  Real  .Time  Data  Display  Conditioning  Set 
is  to  remove  the  data  from  the  Range  net  and  to  condition  the  - 
signals  for  input  to  the  Real-Time  Display  Equipment.  This 
equipment  will  be  furnished  by  the  Range  and  will  be  located, 
in  the  ITCC. 
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REAL-TIME  DISPLAY  EQUIPMENT 

Analog  and  digital  display  equipment  will  bo  required  to  conduct 
both  the  Air  Launch  and  Ground  Launch  test  programs.  This 
data  will  be  displayed  on  voters,  charts,  plots,  lights,  etc. 

The  real-tine  display  equipment  will  consist  of  two  independent 
systems  displaying  the  Pre-launch  real-time  data  and  the  Boost 
real-time.  The  Pre-launch  data  will  consist  of  approximately 
100  channels  which  will  be  removed,  by  the  FTCC  ground  station 
•equipment,  from  the  composite  signal  received  directly  from  the 
glider  or  the  AMR-1  T/M  station.  The  Boost  data  will  consist 
of  approximately  50  channels  which  will  be  received  from  the 
Range  cable  facilities.  Real-time  data  distribution  system 
is  shown  on  Figure  3.7-1. 

CHECK-OUT  DISPLAY  EQUIPMENT 

Display  and  recording  equipment  will  be  required  during  the 
test  program  in  support  of  .glider  testing  and  routine  mainten¬ 
ance  and  calibration  activities.  The  following  specific  types 
of  equipment  shall  be  provided  in  support  of  these  activities: 

a)  Time  Decoder  and  Display  -  receives  coded  time  signals 
from  Range  terminal  units,  time  code  generators,  and  tape 
recorders  and  decodes  the  time  into  a  form  suitable  for 
decimal  display  and  strip  chart  recording. 

b)  Binary  and  Decimal  Digital  Displays  -  displays  the  output 
from  a  single  PCM  channel  as  a  decimal  number. 

c)  Digital  Printer-prints,  in  decimal  form,  the  output  from 
a  single  PCM  channel  and  the  Tine  Decoder. 

d)  CRT  Display  -  capable  cf  displaying  a  maximum  of  100  data 
channels  at  sampling  rates  of  2,  20,  50  or  200  sps. 

•)  Recording  Oscillograph  -  records  up  to  36  analog  data 
channels  available  from  any  source  within  the  area  in 
•which  it  is  installed. 

f)  Direct  Write  Recorder  -  records  up  to  8  analog  data  channels 
plus  2  channels  of  event  information  available  from  any 
source  within  the  area  in  which  it  is  installed. 
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TESTING  REQUIREMENTS 


ACCEPTANCE  (VENDOR  FUNCTIONAL)  TESTS 

Each  production  item  shall  be  tested  for  compliance  with  all 
specified  performance  and  design  requirements.  The  vendor 
shall  provide,  as  part  of  his  design,  recommendations  for 
acceptance  testing  of  each  set.  Recommendations  shall  include 
a  description  of  suggested  te3t  procedures  and  recommendations 
and  sketches  of  test  equipment  and  facilities  to  demonstrate 
specification  compliance. 

6.2'  TEC  FUNCTIONAL  TESTS 

TBC  shall  functionally  test  all  production  sets  for  compliance 
with  the  performance  and  design  requirements,  in  accordance  with 
the  manufacturer's  procedures  and  recommendations.  TBC  will  also 
perform  any  other  tests  it  deems  necessary  to  verify  design  and 
performance  compliance. 
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NOTES  AND  SUPPLEMENTAL  HE.:UIRZ:SNTS 


Suppleoental  requirements  are  defined  in  Document  D2-S055-l» 
••Test  Instrumentation  Subsystem  Design  Procurement  Specifica¬ 
tion",  r 


DEFINITIONS  AND  ABBREVIATIONS 


A/B 

DSL 

FTCC 

IQ 

Range 

Real-Time 


Airborne 

Data  System's  Laboratory 
Flight  Test  Control  Center 
Inertial  Guidance 

Those  elements  of  the  Atlantic  Missile 
Range  and  the  Pacific  Missile  Range 
involved  in  the  Dyna-Soar  Test 
Program. 

The  time  at  which  an  event  is  noted 
to  occur,  delayed  only  by  propagation 
and  electronic  processing  from  the 
time  of  its  actual- occurrence. 

Time  Code  Generator 

Test  Instrumentation  Subsystem 
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DATA  PROCESSING  SUBSYSTEM 
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SCOPE 
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This  TAB  Section  of  the  specification  establishes  the  performance 
and  design  requirements  of  the  Data  Processing  Subsystem.  These 
requirements  are  in  addition  to  those  set  forth  in  Section  I 
of  this  specification.  The  Data  Processing  Subsystem  includes 
those  components  required  to  produce  computer  input  tapes  and 
IRIG  FM  tapes  from  data  collected  by  the  Test  Instrumentation 
Subsystem.  The  Data  Processing  Subsystem  receives  input  data 
from  the  Ground  Data  Recovery  Subsystem,  specified  in  TAB  "D", 
and  consists  of  the  following  major  components: 

a)  PCM  Computer  Input  Preparation  Equipment 

b)  IG  Computer  Input  Preparation  Equipment 

c)  IRIG  FM  Tape  Preparation  Equipment 
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APPLICABLE  POC^'.’TS 

The  documents  and  publications  specified  in  TAB  "D", 
Paragraph  2.0,  are  applicable  to  this  TAB  Section. 
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AND  DTSIGN  HErJISS! 


3.1 


All  sub-paragraphs  under  4.0,  TAB  "D",  apply  to  thia 
specification. 


EQUIPMENT  LOCATIONS 


Data  processing  equipment  will  be  located  in  Seattle,  AFFTC 
and  AFMTC  as  shown  in  TA3  "D",  Table  3»1-1. 
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3.0  osreaAL  PERForyxvcr  jl'.'s  design  as?i,ia5?fr?.,Ts 

All  cub-paragraphs  under  4.0,  TAB  "D",  apply  to  this 
specification. 

3.1  EQUIPMENT  LOCATIONS 

Data  processing  equipnent  will  be  located  in  Seattle,  AJTTC 
and  AI7-JTC  as  shown  in  TAB  "D",  Table  3.1-1. 
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PLAYBACK 


SCO  Freq.  Translated  >  Frequenq.'j  Dstran3lat#d 
Kc  Freq.  Kc  I  Response  |  Frequency  Kc 
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SCOPE 


Ibis  specification  establishes  the  performance  requirements 
of  the  Ground  Check-out  and  Support  elements  of  the  To3t 
Instrumentation  Subsystem.  The  Ground  Check-out  and  Support 
elements  include  the  equipment  required  at  Seattle,  /JTTC 
end  A?:t?C  to  test  end  calibrate  all  portions  of  the  Glider 
Instrumentation  subsystem. 

This  Section  is  arranged  to  show  the  requirements  for  the 
following: 

A.  In-plant  Tests 

B.  Out-plant  Tests 

C.  In-plant  Calibrations 

D.  Out-plant  Calibrations 


I5-PLVrr  TESTS 


In-Plant  Testing  is  defined  ns  that  portion  of  the  pre-launch 
test  program  occurring  in  the  Seattle  ere a.  The  Seattle 
te3t  program  vi 11  consist  of  pre- installation  testing  of 
the  airbone  equipment  perfor-.ed  in  the  Data  Systems  Lab 
(DSL)  end  post-installation  testing  of  the  airborne  equip¬ 
ment  performed  in  the  Systems  Integration  Lab  (SIL)  and 
supported  by  the  D3L.  SIL  testing  vill  be  performed  in 
the  Bldg .  2.01  SIL  area  and  at  several  other  testing  areas 
physically  removed  from  Bldg.  2.01. 

All  equipment  shown  in  TAB  "D",  Table  3*1-1  vill  be  required 
to  support  these  functions.  In  addition  to  these,  equip¬ 
ment  vill  be  required  to  accomplish  the  following  specific 
tests. 

GROUND  STATION  TESTS. 

Operational  Tests 

These  tests  are  designed  to  functionally  test  all  elements 
of  the  PCM.  and  FM  Ground  Station.  Equipment  required,  and 
procedure  used,  will  be  specified  by  the  subcontractor. 

PCM  Accuracy  Test 

The  PCM  accuracy  test  vill  require  a  programed  tape  (of 
sufficient  lengthto  insure  that  the  bit  error  is  less 
than  1  in  one  million)  to  provide  a  source  of  PCM  signals 
for  an  accuracy  and  response  check.  The  PCM  signals  vill  be 
recorded  on  tape  and  will  be  generated  by  a  Command  Code 
Generator  to  provide  a  known  pattern  having  a  recurring  cycle 
that  will  agree  with  the  major  frame  rate.  The  PCM  data  on 
the  test  tape  will  consist  of  220  channels  as  follows: 

1.  100  channels  having  nine  programmed  bit  steps 

(0,  1.  3,  7,  15,  31,  63,  127,  and  255)  to  check 
the  binary  code  logic  and  the  digital  to  analog 
converters.  The  nine  programmed  bit  step3  were 
choBea  to  check  zero  and  every  "all-one"  binary 
number  appearing  in  the  sequence 

2. .  100  channels  having  six  programmed  bit  steps 
(0,  50,  100,  150,  200,  and  250)  to  check  the 
linearity  and  frequency  response  of  the  strip 
chart  recorder  channels  and  the  linearity  of 
the  other  displays. 

3*  10  consecutive  wordn  of  zero  count  per  baste 

frame  to  check  linearity  on  the  low  end. 

fc.  10  consecutive  words  of  255  counts  per  basic  frame 
to  check  lln.urity  on  the  high  end. 
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(Continued) 


Hie  fom.vt  converter  will  be  tested  vith  a  known  input  in 
vhich  each  major  frame  is  identic'1''  to  the  preceding  major 
frame.  The  output  tape  G-^-o rated  from  this  test  will  be 
checked  by  a  computer  for  individual  bit  validity.  Bit 
errors  vill  be  printed  out  with  respect  to  time  and  location 
in  the  word  frame.  An  error  sui-nary  will  also  be  printed 
out  at  the  end  of  the  computer  run.  A  format  converter 
Output  tape  of  six  minutes  in  lenjth  will  provide  core  than 
5  x  107  bits  for  a  system  evaluation  tg  the  specification 
value  of  less  than  one  bit  error  in  1(P  bits.  The  format 
converter  input  tape  cay  also  be  used  to  verify  the  PCM 
station  at  the  starting  and  ending  of  an  operational  day. 

FM  Accuracy  Test 

The  FM  accuracy  test  vill  require  a  programmed  tape  to 
provide  nine  frequencies  for  each  channel  at  the  trans¬ 
lated  frequency.  The  FM  test  tape  will  require  dynamic 
and  static  recordings  for  checkins  dynamic  response, 
linearity,  band-edges,  and  center  frequencies.  This  tape 
vill  be  generated  by  the  use  of  a  precision  laboratory 
oscillator  and  vill  be  used  for  station  verification  after 
station  installation.  This  tape  vill  also  be  used  to 
verify  the  station  after  adjustments  have  been  made  at 
the  starting  and  ending  of  an  operational  day. 
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AIRBOR’fE  TEST  IIi37Rl£  2I«TATI0II  SUBSYSTEM  ACCURACY  EVALUATICS  T^.TJ 

The  airborne  Test  Instrumentation  Subsystem  accuracy  evalua¬ 
tion  tests  will  evaluate  the  prototype  conversion  equipment 
of  the  Glider  Instrumentation  Subsystem  and  will  qualix'y  all 
subsequent  production  unite  for  installation  in  the  glider. 

These  tests  will  determine  the  compatibility,  and  establish 
the  status,  of  the  subsystems  in  their  specific  confi -orations. 

By.  ilsing  a  computer  pro  pram,  test  duplication  and  recordin’ 
tine  will  be  minimized.  Minimizin’  test  time  and  duplication 
vill  provide  qualified  equipment  vith  a  high  reliability 
factor  due  to  lav  equipment  use  tine  and  vill  also  reduce 
support  equipment  requirements. 

Three  types  of  Glider  Instrumentation  Subsystem  accuracy  evalua¬ 
tion  tests  vill  be  performed  in  the  Bata  Systems  Laboratory: 
a  con/ersion  and  storage  equipment  test,  a  Glider  Instrumen¬ 
tation  Subsystem  reference  test,  and  a  pre-installation  and 
alignment  test.  The  results  of  the  airborne  subsystem 
reference  test  vill  be  used  to  evaluate  the  total  airborne 
subsystem  and  vill  be  used  as  a  reference  for  tests  :in  the 
Systems  Integration  Laboratory  closed  area,  at  the  AFFTC, 
and  at  the  AK  ZTC. 

2.2.1  Airborne  Conversion  Equipment  Test  " 

The  airborne  conversion  anu  storage  equipment  test  vill 
determine  the  accuracy  of  the  conversion  and  storage  equip¬ 
ment  in  a  specific  configuration. 

This  test  vill  be  comprised  of  three  test  sequences  in  which 
the  PCM  input  will  remain  the  same  but  the  I’M  inputs  vill  be 
changed  as  specified.  The  PCM  output  vill  be  processed  by 
a  computer  program  that  vill  be  programmed  to  determine  a 
level  at  the  beginning  of  a  record  and  each  change  of  level. 

The  computer  vill  obtain  this  level  from  25  consecutive 
tolerance  samples  that  will  be  determicid  by  input  control 
data.  If  the  input  data  goes  out  of  tolerance  from  a  p<re- 
vfculsly  determined  level,  and  25  consecutive  samples  occur 
vi thin  the  specified  tolerance,  a  new  average  level  vill  be 
determined  by  the  computer,  and  a  printout  vill  bo  produced 
from  the  previous  level.  The  computer  program  vill  print¬ 
out  all  data  oit  of  format  but  record  will  still  bo  made.  The 
PM  output  vill  be  6sripped-out  on  oscillographs  and  analysed 
for  error.  / 

i 

The  following  equipment  vill  be  tested  acoording  to  the 
programmed  flight  configuration: 

1.  PCM  conversion  equipment 

2.  PM  conversion  equipment 

3.  Time  code  generator  and  clock 

4.  Airborne  tape  recorder 
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Airborne  Test  Instrumentation  Subsvstera  R  »ference  Tents 

The  Glider  Instrumentation  Subsystem  reference  testa  will 
establish  an  end-to-end  subsystem  accuracy  evaluation  of 
the  entire  airborne  subsystem  to  the  extent  that  glider- 
installed  transducers  and  wiring  will  be  simulated  electri¬ 
cally  in  the  rata  System  Laboratory.  These  tests  will  be 
performed  on  the  prototype  and  all  production  equipment, 
the  prototype  unit  being  tested  in  the  configuration  of  the 
first  ground  launch  vehicle.  Those  tests  will  establish  a 
reference  to  be  used  to  evaluate  similar  reference  tests  per¬ 
formed  in  the  Systems  Integration  Laboratory  and  at  the  AF7TC  - 
and  AT.ZTC.  A  transducer  simulator  will  to  built  to  simulate 
all  transducers  electrically  and  will  be  designed  for  maximum 
flexibility  and  ease  of  operation.  The  simulator  will  also 
provide  for  a  means  of  simulation  of  a  measurement  on  al  1 
transducer  simulation  nodules.  The  wire  from  the  signal 
conditioners  in  the  test  console  to  the  transducer  simulation 
console  must  be  electrically  equivalent  to  the  vehicle  wiring 
but  not  necessarily  of  the  same  physical  characteristics. 

These  reference  tests  will  evaluate  the  following  equipment: 

1.  PCM  conversion  equipment 

2.  FM  conversion  equipment 

3.  Time  code  generator 

k.  Airborne  tape  recorder 
5.  Signal  conditioners 

Pre-Installation  Alignment  Test 

The  pre- instillation  alignment  test  will  be  the  last  test 
performed  on  the  a irb care  conversion  and  storage  equipment 
prior  to  installation  in  the  glider  vehicle.  The  te3t  will 
.  cneck  the  sub-carrier  output  voltage  from  zero  input  voltage 
through  band-edge  and  will  verify  the  cor patibility  of  the 
composite  PCM  and  FM  signal  with  the  input  requirements  of 
the  transmitter. 

SYSTEMS  INTEGRATION  LAEORhTJRY  TESTS 

I 

The  Test  Instrumentation  Subsystem  Systems  Integration 
Laboratory  tests  will  qualify  the  entire  Glider  Instrumenta¬ 
tion  Subsystem  after  installation  in  the  Glider  vehicle. 

Two  types  of  tests  will  be  performed  in  the  Systems  Integra¬ 
tion  Laboratory  area,:  acceptance  tests  and  design  integra¬ 
tion  tests. 

Functional  Tests 

The  Test  Instrumentation  Subsystem  Systems  Integration 
Laboratory  acceptance  tests  will  be  a  functional  check  of 
the  entire  airborne  subsystem  including  the  following  type 


a  £7  £?/&£?  i 


no.  D2-7868 

PAGk  ye 


Ul-4071  I M«  (..I  IAC 


22-4.7- 


2.3.1 


(Continued) 


tests:  transducer  and  signal  conditioner  balancing  and 
functional  test,  conversion  equipment  test,  channel  cali¬ 
bration,  Test  Instrumentation  Subsystem  reference  test3, 
Guidance  Subsystem  test,  Communication  end  Tracking  sub¬ 
system  test,  total  vehicle  compatibility  test,  and  a  repeat 
of  the  Test  Instrumentation  Subsystem  reference  tests. 

2.3.2  Design  Integration  Tests 

The  Test  Instrumentation  Subsystem  Design  Integration  Tests 
will  consist  of  a  one-of-a-kind  testing  where  subsystem  de¬ 
sign  parameters  will  be  investigated  to  verify  the  physical, 
and  functional  capability  and  compatibility  of  the  integrated 
subsystem.  This  document  will  consider  only  those  tests 
that  pertain  to  the  Test  Instrumentation  Subsystem,  glider 
subsystem  integration  test,  and  glider/3-52  compatibility 
tests.  The  test  plan  for  each  test  will  be  as  follows: 

Prior  to  the  test,  a  subsystem  reference  test 
(described  in  5*1)  vill  be  performed  on  the  sub¬ 
system  to  determine  its  status.  Status  data  will 
be  recorded  using  the  airborne  tape  recorder.  The 
subsyeten  will  be  operated  during  the  test  and  the 
resulting  airborne  tape  recording  data  will  be 
processed  and  compared  to  the  reference  test  data. 
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O’JTPIA’rr  TESTS 

A2F7-E TC  ASSEMBLY  AND  TEST  AREA 

Present  planning  requires  no  Test  Instrumentation  Subsystem 
testing  in  the  assc-  'ly  and  test  area  unless  the  glider 
vehicle  is  assigned  to  this  area  for  6or.e  other  reason. 

If  this  occurs  a  complete  subsystea  test,  as  outlined  in 
Para.  2.3'*1  vill  be  accomplished. 

AFMTC  LAUNCH  SITE 

A  check  of  those  channels  considered  mandatory  for  flight 
will  be  accomplished  at  the  launch  pad.  This  test  vill  be 
basically  the  cane  as  the  Functional  Test  specified  in 
para.  2. 3.1. 


AFFTC  CONFIGURATION  CHANGE  VFJUFICATION  TESTS 

A  conplete  Test  Instrumentation  Subsystem  test,  as  outlined 
in  Para.  2.3-1,  will  be  performed  on  the  glider  vehicle  after 
each  Test  Instrumentation  Subsystem  configuration  change. 

Thi6  test  vill  verify  the  nev  subsystem  configuration  for  flight. 

AFFTC  FKE-FLIGHT  AND  POST-FLIGHT  TESTS 

During  all  pre-flight  and  post-flight  tests  at  the  AFFTC,  the 
Test  Instrumentation  Subsystem  vill  be  monitored  to  determine 
channel  status  before  and  after  each  flight.  The  data  vill 
be  recorded  for  future  reference. 
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IN- PLATT  CALIBRATION 


LABORATORY  CALIBRATIONS 


Transducers 

Laboratory  calibrations  vill  be  performed  using  the  pro¬ 
cedures  and  equipment  specified  in  Document  D2-12324.  In 
general,  transducers  vill  be  procured  with  standard  cali¬ 
bration  curves.  This  technique  has  the  following  advantages: 

a)  Recalibration  is  not  required  vhen  transducers 
or  signal  conditioners  are  replaced 

b)  Data  processing  vork-load  reduced  by  having  a 
single  calibration  curve  for  many  transducers 

c)  Reduced  calibration  tine 

e)  Simplified  configuration  control 

Where  the  above  technique  cannot  be  used,  due  to  accuracy 
requirements  or  transducer  design,  the  following  general 
rules  vill  apply: 

a)  Maximum  number  of  sense  levels  vill  be  30,  including 
hysteresis 

b)  Transducers  using  high-temperature  vire  vill  he 
colahrated  vlth  an  equivalent  vire  resistance 

c)  Thermocouple  calibration  vill  be  calculated  from 
Rational  Bureau  of  Standards,  or  Vendor  standards, 
of  output  millivolts  vs  temperature 

d)  Full-  -  -  le  output  vill  be  equivalent  to  250  counts. 

4.1.2  Signal  Conditioners 

For  signal  conditioners  associated  vlth  curve-fitted  trans¬ 
ducers,  the  6ignal  conditioner  transfer  function  vill  be 
computed  and  applied  to  the  transducer  calibration  curve. 
Where  curve-fitting  techniques  are  not  used,  transducers 
and  signal  conditioners  vill  be  calibrated  together  in 
accordance  vlth  the  procedure  contained  in  Document 
D2-0O2O4-O,  Section  2.0. 
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Glider  calibration  will  only  be  performed  on  these  trans¬ 
ducers  where. a  laboratory  calibration  cannot  be  accomplished, 
or  on  theca  channels  where  the  accuracy  will  ba  significantly 
improved  by  perform. r 3  an  end-to-end  calibration. 

G2TERAL 

In  nest  instances,  transducers  will  be  supplied  as  part  of 
the  113.  Where  this  is  not  Lhe  case;  i.e.,  transducers 
provided  as  component  parts  of  other  glider  suby stores  or, 
signal  sources  not  requiring  transducers  where  the-  signal 
is  derived  from  circuitry  within  the  subsystem,  close  coordina¬ 
tion  with  the  subsystem  design  groups  will  be  required  to 
insure  compatibility  with  Para.  4.0  and  to  satisfy  the  require- 
nents  of  D2-73^* 
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5.0  O’jr-PLV.T  CALIBRATION 

5-1  AF?TC 

Laboratory  calibrate  '  is  will  be  performed  on  an  "as  required" 
basis  by  the  /JuTd  :  strum.r.tntion  Lib.  Those  cilibrr.tiono 
vill  be  performed  in  a  manner  that  will  satisfy  the  require¬ 
ments  of  Para.  4.0. 

5.2  AFI'fPC 

Laboratory  calibrations  vill  not  be  performed  at  ATi/TC. 
Calibrated  spares  will  be  delivered  with  the  rlider  or  vill 
be  available  from  Seattle  stores.  Only  that  equipment  deemed 
necessary  to  verify  transducer  and  signal  conditioner  cali¬ 
bration  vill  be  provided. 


1 

I 


U) -407 I  I 000  (••»  BAC  IM4.H1) 


/7/7/7/V/7 

N0  D2-7868 

fAGE  80 

c,'L2-<*2. 


